Specific modulatory effect of arachidonic acid on human red blood cell oxalate transport: clinical implications in calcium oxalate nephrolithiasis.
Greater arachidonic acid (AA) contents, which were correlated with erythrocyte transmembrane oxalate (Ox) transport, were observed in plasma and erythrocyte membrane phospholipids of patients with idiopathic calcium renal stones, suggesting a link between membrane phospholipid fatty acid composition and cellular Ox transport. To confirm this hypothesis, the effects of exogenous red blood cell incorporation of three different fatty acids (i.e., oleic acid, AA, and eicosapentaenoic acid) on Ox transport and the phosphorylation status of band 3 protein, which has been shown to mediate red blood cell Ox flux, were investigated. Preincubation of erythrocytes with AA induced a dose-dependent increase in the phosphorylation level of band 3 protein and an increase in transmembrane Ox self-exchange. In contrast, inhibitory effects on both parameters were observed after the incorporation of oleic and eicosapentaenoic acids. These data, together with previous observations of dietary effects on erythrocyte Ox transport and urinary Ox excretion, indicate that genetic and/or nutritional changes in membrane phospholipid fatty acid composition play a crucial role in modulating cellular Ox transport in idiopathic calcium Ox nephrolithiasis.